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International Policy Coordination Mechanism with respect to the
Moral Hazards of Financial Intermediaries
This paper examines the impact of cross-border financial externalities on
moral hazards of the banking sector, and an international policy coordination
mechanism to reduce the moral hazards of the banking sector considering
cross-border financial externalities. We demonstrate that the moral hazard of
banking, such as reducing the monitoring efforts, is aggravated by cross-border
financial externalities, while the introduction of an international policy
coordination mechanism might reduce the moral hazard caused by these
externalities.
Moreover, international policy coordination is less likely to be sustained
when the policy maker is short-sighted and the banking sector has greater
political influence. However, when the distortionary cost of a liquidity aids
policy is lower with high administrative transparency, and cross-border financial
externality is greater, the coordination mechanism is more likely to be sustained.
The results imply that efforts to launch an effective international financial
coordination mechanism should start with countries with higher administrative
transparency, more political stability, and enhanced financial integration.

Keywords: International Policy Coordination, Informational Barriers, Moral Hazards,
Cross-border Financial Externalities
JEL Classification: F42, F50, F59

1. Introduction
The latest global financial crisis initiated by the collapse of the US mortgage market in 2007
has changed the basic policy approach of fixing the financial problems of each economy, including
the cases of insolvency and liquidity crises. The most spectacular feature of the change in policy
approach after the latest crisis is the considerable attention to the formation of an effective
international financial policy coordination mechanism, as was the case with the G20 meeting,
which was suggested by the US as a first attempt to overcome the global financial crisis.

Although the trough of the economic downturn following the global financial crisis is
considered to have been passed, and an exit strategy is discussed often, the introduction of a stable
international financial system that can prevent recurrent financial crises that are aggravated by
self-fulfilling liquidity runs is the foremost issue to be resolved in ongoing discussions in G20
meetings. Following the Asian financial crisis in the late 1990s, the major policy approaches to fix
the financial system have been austerity programs focused on correcting the so-called economic
fundamentals by reducing budget deficits and restructuring the corporate sector and real economies
based on high interest-rate policies. There has been a prolonged and intense debate on the
effectiveness of such austerity programs, especially in terms of whether such programs aggravated
Asian economies that were hit mainly by a liquidity crisis instead of an insolvency crisis.

Following repeated experiences of various types of liquidity crisis, the recent global financial
crisis has confirmed the necessity of introducing a policy measure to fix and prevent liquidity
crises caused by self-fulfilling liquidity runs. As a policy measure to handle a liquidity crisis in an
individual banking sector or at the level of a national economy, the role of contingent liquidity
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support has been emphasized as having catalytic effects in preventing liquidity runs. Consequently,
after the global financial crisis initiated by the collapse of the US financial system, emergency
liquidity support was offered to troubled financial sectors at an unprecedented scale throughout the
world’s economies in 2008.

However, even full recovery from liquidity runs of the troubled banking sectors that were
supported by the massive emergency liquidity aids, intense criticism has been raised against the
increasing moral hazard of the supported banking sectors. The major argument goes that
emergency liquidity support gives a wrong signal to the banking sectors that did not undertake
proper monitoring efforts by actually compensating their wrongdoings. Moreover, as most
financial intermediaries operate as multinational financial institutions, a single country’s tough
financial measure to reduce the moral hazard of its banking sector is highly likely to end up with
an adverse effect through the banking sectors’ strategy of relocation to other countries with looser
regulation.

These latest developments have re-emphasized the necessity of introducing effective
international financial policy coordination mechanisms that might prevent liquidity crises due to
self-fulfilling liquidity runs, while reducing the moral hazard of the supported banking sectors.
Notwithstanding the need to introduce an international policy coordination mechanism, the
differences between each individual country’s political interests work as a tough barrier in
delivering a working coordination mechanism, as has been observed in discussions in the recent
G20 meeting.
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Motivated by this background, this paper examines the impact of cross-border financial
externalities on the moral hazards of the banking sector, and the effectiveness of international
policy coordination in reducing these moral hazards. Moreover, we study the influence of political
economic factors and country-specific characteristics on the sustainability of international financial
policy coordination.

Numerous studies have tackled the issues of structuring a financial system to prevent liquidity
crises in addition to handling the moral hazard of the involved financial sectors. Morris and Shin
(2006) argue that bailouts that reduce ex post inefficiency will sometimes enhance the incentives
for governments to take costly adjustment efforts based on a model of debt crisis caused by
creditor coordination failure. Assuming a non-monotonous objective function of the IMF, the
authors show that for catalytic finance to work, the IMF’s decision should be a strategic
complement to the adjustment effort of the decision country and the roll-over decisions of the
private sector. The authors argue that catalytic finance is most likely to work when the
fundamentals are quite poor, but not hopelessly so. In such a situation, the existence of IMF
assistance provides just enough of a lifeline for the debtor country to make the necessary
adjustment effort. At the same time, over some ranges of the fundamentals, conventional ‘debtor
moral hazard’ effects may predominate.

Ghosal and Miller (2003) study a model of sovereign debt crises that combines the problems
of creditor coordination and debtor moral hazard. In the face of sovereign default, the need to give
appropriate incentives to the debtor leads to excessive ‘rollover failures’ by the creditors. The
authors examine how the incidence of crises might be reduced by international sovereign
bankruptcy procedures such as increased ‘contractibility’ of the sovereign debtor’s payoffs,
3

suspension of convertibility in the discovery phase, and penalties in the case of malfeasance. In
addition, the authors determine the role of moral hazard on the part of the “sovereign debtor” when
roll-over is guaranteed by creditors; thus, efforts to prepare the debtor to pay back the principal
and interest are diminished.

Corsetti, Guimaraes, and Roubini (2006) analyze the trade-off between official liquidity
provision and debtor moral hazard in international financial crises, and demonstrate that limited
contingent liquidity support helps to prevent liquidity runs. In addition, they identify circumstances
in which official lending provides incentives to implement desirable but costly policies rather than
causing moral hazard to debtors.

In a similar context, in a study based on global game approaches whilst focusing on the
catalytic effects of liquidity support, Rochet and Vives (2006) try to provide a theoretical
foundation for rescuing Bagehot’s view of the Lender of Last Resort. They show a unique
Bayesian equilibrium where a solvent bank cannot find liquidity assistance, and argue that a public
bailout and private bail-in involvement are complementary in implementing an incentive-efficient
solution.1

While prior literature has made significant progress in understanding mechanisms for the
catalytic effects of liquidity support, an international policy coordination mechanism supporting
efficient liquidity aids has not been determined. In addition, the effects of cross-border financial
externalities due to the multinational banking operations of the majority of the financial
1

See Chang and Velasco (2001), Cole and Kehoe (1996), and Diamond and Dybvig (1983) for variants of the

open-economy model of self-fulfilling runs and Cottarelli and Giannini (2002), Mody and Saravia (2003), and
Roubini and Setser (2004) for empirical evidence of catalytic finance after liquidity crises. See Morris and Shin
(2003) for a general introduction to the global game that explains how liquidity support can have catalytic effects.
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intermediaries have not been understood in an explicit way. Motivated by these unresolved issues,
we examine the impact of financial cross-border externalities on the moral hazard of the banking
sector, and the conditions for effective international financial policy coordination in reducing the
moral hazard of the banking sector.
Based on a simple model assuming supermodularity between the domestic banking sector’s
monitoring effort and that of the foreign banking sector in affecting financial stability, we examine
the role of international policy coordination in reducing moral hazards. Moreover, the impact of
political economic factors on international policy coordination is determined.

We demonstrate that when the banking sector’s level of monitoring effort cannot be observed,
the required level of liquidity aids from the government is increased to induce an optimal level of
monitoring effort as a result of the moral hazard of the banking sector. Moreover, when there is
cross-border financial externality, the moral hazard of the financial sector is aggravated. However,
when each country introduces coordinated liquidity aids policies, the moral hazard of the banking
sector under cross-border externality can be reduced. Nonetheless, the condition for sustainable
international policy coordination is dependent on various factors including political economic
factors.

When the government takes a long-term policy approach with a higher discount factor,
international policy coordination is more likely to be sustained with larger political influence of the
banking sector. However, when the government takes a short-sighted approach with a lower
discount factor, policy coordination is less likely with larger political influence of the banking
sector because the government is concerned with the short-term profit of the banking sector under
lower monitoring efforts. Moreover, international policy coordination is less likely to be sustained
5

with higher distortionary costs of the liquidity aids policy, such as higher transaction costs in the
policy implementation process due to lower administrative transparency. In addition, when the
cross-border financial externality is higher, international policy coordination is more likely
because the gains from coordination dominate over the gains from deviation from coordination.

The results obtained in this study implicate that an effort to arrange an effective international
policy coordination mechanism is essential to fix financial market failure due to cross-border
externalities with informational barriers. However, the introduction of an effective international
policy coordination mechanism is more likely among countries that have far-sighted policy
approaches with stable political regimes. Moreover, coordination between countries with more
integrated financial markets, and higher administrative transparency, which can reduce policy
distortions, are more likely to be sustained. Therefore, efforts to form a financial coordination
mechanism should commence between countries with higher political stability and transparency
and more integrated financial markets. This implies that efforts to form an international
coordination mechanism among asymmetric countries with political instability and high
administrative transaction costs are highly likely to end up disappointingly.

The paper is organized as follows. Section 2 describes the model including the benchmarking
case without cross-border externalities, and Section 3 determines the impact of cross-border
externalities on the moral hazard of the banking sector under informational barriers. Section 4
studies the role of international policy coordination in reducing the moral hazard of the banking
sector that is aggravated by cross-border externalities, and the conditions for an international
financial policy coordination mechanism to work sustainably. Section 5 concludes the paper with a
discussion.
6

2. The Model
We consider a case where there are two countries where a representative banking sector is
regulated by the government in each country. The government in each country maximizes the
political social welfare that is composed of financial stability, the domestic banking sector’s profit,
and the social cost to prevent a financial crisis. Financial stability is affected by two factors, i.e.,
the monitoring efforts of the banking sector, e, and an external macroeconomic shock. The exact
configuration of the macroeconomic shock is not observed; therefore, the actual financial stability
is represented as having a statistical distribution with a conditional probability density function,

f ( pi ei ) .

To achieve financial and macroeconomic stability, the government might work as a safety
valve by providing emergency liquidity aids when the banking sector is hit by a serious external
shock. In the financial sector, a self-fulfilling liquidity run might induce a serious credit crunch
and destabilize the whole economy. Therefore, the government has a strong incentive to provide an
emergency liquidity support to prevent a self-fulfilling liquidity run and the resulting credit crunch.

As noted before, the general financial stability is affected by the monitoring efforts of the
banking sector in addition to other implied macroeconomic shocks while the actual level of the
banking sector cannot be observed by the government. However, the profit level of the banking
sector can be observed by the government. The government knows that when the available
liquidity of the banking sector, the profit, and the liquidity aids, are smaller than the required
payments, the banking sector faces a default crisis, which in turn might trigger a credit crunch in
the economy.

7

The structure of the policy game is as follows. In the first stage, the government announces
the financial policy as an emergency liquidity support, based on the observable profit of the
banking sector, to prevent a credit crunch in the financial system. In the second stage, the banking
sector decides its level of monitoring effort to maximize its profit considering the cost and
profit-enhancing effects of the monitoring effort that enhances financial stability. In the third stage,
the government takes actions regarding emergency liquidity support based on the policy
announced in the first stage. The international financial coordination policy is also announced at
the first stage. We consider the general case where the banking sector has a risk-averse preference,
while the government is a risk-neutral social welfare maximizer.

2.1 A benchmark case: welfare inefficiency of informational barriers in financial
markets without cross-border externalities
The government maximizes the social welfare function defined as follows:

(

)

Max SWi = ∫ pi (ei ) + γ i ∏Bi −ψ i Si ( ∏Bi ) f ( p ei )dp
Si

where i = h or f

(1)

where p ( e i ) represents the level of financial stability, in which e represents the level of
monitoring effort of the banking sector. Further, the distribution of the financial stability is
determined by the probability density function, f ( pi ei ) . Si represents the liquidity aids, the
strategic variable of the government, based on the observed profit level of the banking sector.2
The rate of distortion from governmental intervention is represented by the value of ψ. If ψ > 1, the
2

Although the financial stability, represented as p ( e i ) , is assumed to be positively affected by the banking

sector’s efforts with the probability density function f ( pi ei ) , it takes discrete feature collapsing to 0 when the
banking sector defaults with the resulted liquidity trap. The role of liquidity aids, Si, is to maximize the social
welfare by preventing the financial stability from collapsing to 0 due to the default crisis and liquidity trap.
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welfare loss from government intervention is larger than the possible gains from intervention
mainly due to the high administrative costs of intervention.3

The profit of the banking sector is defined as follows. The variable representing financial
market stability, p(ei), can be interpreted as the likelihood of the bank’s getting a return of R per
unit of loans.
The expected profit of the banking sector without government intervention is defined as
follows:

Max ∏i = ∫ p(ei ) RLf ( p ei )dp − c(ei )

(2)

ei

where p (ei ) represents the level of financial stability as a function of the banking sector’s
monitoring effort and economic fundamentals.4

The banking sector’s available liquidity is composed of its current profit and governmental
provision of liquidity when the government provides an emergency liquidity aid as follows:

M = ∫ p(ei ) RLf ( p ei )dp − c(ei ) + Si

(3)

where Si is the emergency liquidity aid from government i.

3

The actual outcome of financial stability is affected not only by the banking sector’s monitoring efforts but

also by the economic fundamentals and other external factors. Therefore, the relationship between actual financial
stability and the banking sector’s monitoring efforts can be described linearly. However, the first derivative of
financial stability with respect to the banking sector’s monitoring efforts is always positive as follows:

p '( e i ) > 0 .
4

To show the risk aversion of the banking sector, we might assume the concavity of the banking sector’s

utility function as follows: U (∏ ) = (∏ )1/α , where the utility is risk averse if α > 1. If the value of α is higher, we
i
i
i
can say that the absolute rate of risk aversion is increasing because the absolute rate of risk aversion is:
U ''

RARV = −
= (a − 1/ a)(∏i ) −1
U'

(

∂ (a −1/ a)(∏i )−1
∂a

) =a
9

−2

(∏i )−1 > 0 .

The banking sector might collapse to a default crisis when the available liquidity is lower than
the debt service requirements. The debt service requirement is composed of the interest payment
requirement on the outstanding debt such as deposits and the short-term debt, which is denied
rolled-over, as follows:

D = I + lT ,
where I is the interest payment on the outstanding debt, l is the proportion of short-term
creditors who decline to roll over, and T is the amount of short-term debt.
The banking sector’s default crisis occurs when its available liquidity is smaller than the
required liquidity for debt payment, as shown below:

M = ∫ p(ei ) RLf ( p ei )dp − c(ei ) + Si < D = I + lT .

(4)

We assume that if condition (4) is not satisfied, the banking sector suffers a default crisis with
the deluge of failures in the roll-over of short-term debt due to herd behavior as in the case of the
global game.5

When the banking sector’s monitoring effort can be observed, the equilibrium in the financial
sector is defined with an optimal mechanism that induces the social welfare-maximizing level of
effort of the banking sector that enforces the optimal level of effort through the contract The
equilibrium under complete information about the banking sector’s monitoring effort is defined as
follows:

The government decides the optimal policy to maximize the political objective function that
is defined as follows:

5

Refer Morris and Shin (2006), Corsetti et al. (2006), and Rochet and Vives (2004) for details of the global

game structure that causes a default crisis due to possible herd behavior in financial markets.
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(

)

Max SWi = ∫ pi (ei ) + γ i ∏Bi −ψ i Si ( ∏Bi ) f ( p ei )dp
Si

such that

(5)

∫U ( S ) ( p e )dp − c(e ) ≥ U
i

i

i

where i = h or f and U is the utility function of the banking sector given the profit level of the
banking sector.

The equilibrium financial policy should satisfy the following first-order condition of the
social welfare maximization problem with the individual rationality condition for the banking
sector being satisfied:

ψ i f ( p ei ) − µU ' ( Si (∏i ) ) f ( p ei ) = 0
which can be reformulated to

(

1

U ' Si (∏i )

(6)

)

=

µ
,
ψi

where µ is the shadow price of the individual rationality condition of the banking sector in
investing effort in monitoring.

Now, we examine the case when the banking sector’s monitoring effort cannot be observed.
As is well known, when the banking sector is risk-neutral, the equilibrium is equivalent to the case
of complete information, because the banking sector will choose the social welfare-maximizing
monitoring effort when the fixed amount of transfer to the government regulator is properly set.
Therefore, we examine the case when the banking sector has a risk-averse utility function.

Because the monitoring effort involves the monitoring cost, which is convex in the effort, the
banking sector tends to minimize its effort as long as the reservation payoff is guaranteed.
However, the social welfare can be improved with a higher level of monitoring effort. Therefore,
when the banking sector has a risk-averse utility function, welfare inefficiency is observed due to
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the conflicting interests of the government regulator and the banking sector. Given the
informational problem, the optimal financial system that implements the socially optimal
monitoring effort of the banking sector is defined as follows:

(

)

Max SWi = ∫ pi (ei ) + γ i ∏Bi −ψ i Si ( ∏Bi ) f ( p ei )dp
ei , Si

such that i)
ii)

∫U ( S (∏ )) ( p e
i

Hi

i

∫U ( S (∏ )) ( p e
i

i

Hi

(7)

)dp − c(eHi ) ≥ U

(

)

)dp − c(eHi ) ≥ ∫ U Si (∏i ) ( p eLi )dp − c(eLi )

where i = h or f

An efficient financial regulatory system is characterized as a system that satisfies the
incentive compatibility condition, (ii), which induces a socially optimal level of monitoring effort
of the banking sector in addition to the individual rationality condition, i), that guarantees the
banking sector the reservation payoff even if the banking sector commits a socially optimal level
of monitoring effort.

The optimal financial system should satisfy the following first-order condition of the
government’s political optimization problem:

ψ i f ( p eHi ) − µU ' ( Si (∏i ) ) f ( p eHi ) − φ ( f ( p eHi ) − f ( p eLi ) )U ' ( Si (∏i ) ) = 0
where i = h or f and µ and φ are the shadow prices of the individual rationality condition and
the incentive compatibility condition of the banking sector, respectively.
The above first-order condition can be summarized as follows:


f ( p eLi ) 
= µ + φ 1 −
 .
U ' Si (∏i )
 f ( p eHi ) 

(

ψi

(8)

)
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When there is no informational barrier as in the case of asymmetric information about the
level of effort of the banking sector, the optimal financial regulatory system is a fixed amount of
the government subsidy based on the banking sector’s level of effort, as shown in Eq. (6).
However, when there is an informational barrier due to asymmetric information, the
equilibrium financial system is characterized by additional expenditure as an incentive to the
banking sector to expend further effort in monitoring compared to the case of symmetric
information as shown below:

The financial stability of an economy monotonously increases with the monitoring effort;
therefore, the probability density function of economic stability with respect to a higher effort level
(eH) is always greater than that in the case of a lower level of effort (eL): f ( p eLi ) < f ( p eHi ) .





Therefore, the second term in the right-hand side of Eq. (8), φ 1 −

∏ ) > S% , where

implying that Si (

i

i

f ( p eLi ) 
 , is always positive
f ( p eHi ) 

S%i denotes the optimal level of emergency liquidity support

from the government when there is no informational barrier. In other words, informational barriers
cause higher expenditure on emergency liquidity support on the part of the government to induce a
socially optimal level of monitoring effort on the part of the banking sector.

When more government support is required to induce the banking sector to expend a socially
optimal level of monitoring effort, one can interpret this as a source of moral hazard due to
informational barriers because the banking sector tends to expend less monitoring effort when
there are informational barriers than the case of symmetric information. The level of inefficiency is
*
clear given that the expected value of emergency liquidity aid on the part of the government ( S IHi
)
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is strictly larger than the amount of emergency liquidity aid required under complete
*
= U −1 ( u + c(eHi ) ) .
information, S IHi

Due to the concavity of the banking sector’s utility function, the value or utility to the
banking sector from the expected profit including the government liquidity aid is higher than the
expected value from the profit under uncertainty. Therefore, the expected amount of emergency
liquidity aid that induces a socially optimal level of monitoring effort on the part of the banking
sector under informational barriers is larger than the level of liquidity aid required under complete
information as follows6:
*
*
E[ S IHi
(∏ i ) eHi ] > SCHi
(∏ i ) .

The findings from the above discussion can be summarized as Proposition 1.

Proposition 1. When there are informational barriers to the monitoring effort made by the
banking sector, the level of liquidity aid required to maintain financial stability is increased.
Moreover, at the given level of liquidity aid, the level of monitoring effort of the banking sector is
reduced under informational barriers, which can be labeled as the moral hazard caused by
informational barriers to the banking sector’s efforts.

3. Welfare inefficiency of informational barriers in financial markets
with cross-border externalities
When there are two countries, country i and country j, and the monitoring-effort level of the
banking sector in country j influences the financial stability of country i or vice versa, cross-border
6

It should be noted that the functional relationship between the realized profit of the banking sector and the

liquidity aids provided by the government is not monotonous. The optimal liquidity aids provides the highest
welfare by preventing the liquidity trap considering the convex social cost of the liquidity aids. As a result, the
optimal level of the liquidity aids satisfies the binding condition to prevent the default crisis of the representative
banking sector. Therefore, it is self-evident that the amount of liquidity aids does not increase with the banking
sector’s profit level in monotonic fashion.
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externalities are observed in the financial market. Strategic complementarity is observed between
the monitoring effort of the domestic banking sector and that of the foreign banking sector with
respect to their impacts on financial stability, as observed in the supermodular game as follows:

∂ 2 pi (ei , β e j )
∂ei ∂e j

∂ 2 pi (ei , β e j )

> 0 and

>0.

∂e j ∂ei

When cross-border externalities are observed in the financial market via the indirect
impacts of the monitoring efforts of foreign banking sectors on domestic financial stability, the
social welfare maximization problem is defined as follows:

(

)

Max SWi = ∫ pi (ei , β e j ) + γ i ∏Bi ( pi (ei , β e j ) ) −ψ i Si ( ∏Bi ( pi (ei , β e j ) ) f ( p ei )dp
ei , Si

such that i)

∫

∫U ( S ( ∏ (e , β e ) ) ) ( p e
i

i

i

j

Hi

( (∏ (e , β e ))) ( p e

ii) U Si

i

i

j

Hi

(9)

)dp − c(eHi ) ≥ U

( (∏ (e , β e ))) ( p e )dp − c(e )

)dp − c(eHi ) ≥ ∫ U Si

i

i

j

Li

Li

where p(ei , β e j ) is the financial stability as a function of the foreign banking sector’s
monitoring effort in addition to the domestic banking sector’s monitoring effort, as a result of
cross-border externalities in the financial market. There is a strategic complementarity between the
domestic monitoring effort, ei, and foreign monitoring effort, ej. The scale of the cross-border
externality is seen through the parameter β.

The optimal financial mechanism under cross-border externalities should satisfy the
first-order condition of the social welfare-maximization problem with the individual rationality
condition and the incentive compatibility condition being satisfied simultaneously. When the
domestic social welfare is positively affected by the monitoring effort of a foreign banking sector
as a strategic complementary variable, the equilibrium emergency aid is distorted downward when
15

compared to the case of no cross-border externalities. The first-order condition is defined as
follows:

(

)

(

)

ψi f ( p eHi ) − µU ' Si ( ∏i (eHi , βej )) f ( p eHi ) −φ ( f ( p eHi ) − f ( p eLi ))U ' Si ( ∏i (eHi , βej )) = 0
which can be rewritten as


f ( p eLi , e j ) 
= µ + φ 1 −
 f ( p e , e ) 
Ui ' Si (∏i (eHi , e j )
Hi
j 


(

ψi

(10)

)

Here, we can see that when there are cross-border externalities in the financial market, the
marginal utility from additional emergency liquidity aid is lowered since the benefit from domestic

( ( ∏ (e

liquidity aid spills over to the foreign country: U i ' Si

i

Hi

, ej )

))

( ( ∏ (e ) ) ) .

< U i ' Si

i

Hi

The above result is confirmed with the impact of cross-border externalities on financial
stability as follows. Financial stability is supposed to increase with monitoring effort. However,
when there is cross-border externality in the financial market, the rate of increase in financial
stability with the monitoring effort is lower than in the case of no cross-border externality, as
shown below7:

f ( p eLi ) f ( p eLi , e j )
>
f ( p eHi ) f ( p eHi , e j )



or 1 −




f ( p eLi , e j )  
f ( p eLi ) 
 > 1 −

f ( p eHi , e j )   f ( p eHi ) 

(11)

Therefore, we obtain inequality (12), which denotes that the equilibrium level of emergency
liquidity aid is higher under cross-border externality than in the case of no cross-border externality.



f ( p eLi , e j ) 
f ( p eLi ) 
ψi
= µ + φ 1 −
= µ + φ 1 −
 <
 f ( p e , e ) 
U ' Si (∏i )
Hi
j 
 f ( p eHi )  Ui ' Si (∏i (eHi , e j )


(

7

ψi

)

(

)

(12)

When the cross-border externalities in the financial markets are assumed, the supermodularity is observed

between two countries’ monitoring efforts. Therefore, the downward shift of probability density function of the
financial stability with a higher monitoring effort level due to the cross-border externality is higher than the case of
a lower effort level. This case can be represented as: f ( p eHi , e j ) − f ( p eHi ) > f ( p eLi , e j ) − f ( p eLi ) .
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Eq. (12) implies that the level of monitoring effort of the banking sector under cross-border
externalities is lower than in the case of no cross-border externalities. In other words, the existence
of cross-border externalities aggravates the moral hazard problem caused by informational
barriers.
The main finding of this section is summarized in Proposition 2.

Proposition 2. When there is a cross-border externality, the required amount of liquidity aid
from the government to achieve financial stability is increased in comparison to the case of no
cross-border externality. The existence of cross-border externality aggravates the moral hazard
problem due to informational barriers by inducing the banking sector to expend less monitoring
effort than in the case of no cross-border externality.

4. International policy coordination to reduce the moral hazard of
financial intermediaries under cross-border externalities

With most banking sectors operating as multinational firms, cross-border externalities in the
financial sector have expanded unprecedentedly as experienced in the latest global financial crisis
initiated by the collapse of the US mortgage market. In this section, an international policy
coordination mechanism to reduce the moral hazard of financial intermediaries under cross-border
externalities is examined.

When countries i and j are coordinating their financial policies to reduce the moral hazards of
their banking sectors by setting a coordinated level of liquidity aid to induce the optimal level of
monitoring effort, the aggravated moral hazard problem under cross-border externality is resolved
as follows:
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When a foreign country coordinates its financial policy of providing liquidity aid to its
financial sector to reduce the aggravated moral hazard problem due to cross-border externality, the
relative probability density function of financial stability with respect to the low and high levels of
monitoring effort is adjusted to the original level of the relative probability density function
without the cross-border externality as follows8:

*
*
*
f ( p eLi ) f ( p eLi (Si ), eLj (S j ) ) f ( p eLi (Si ), e j )
=
>
.
f ( p eHi ) f ( p eHi (Si* ), eHj (S *j ) ) f ( p eHi (Si* ), e j )

(13)

Therefore, the marginal utility from additional government liquidity aid with international
coordination becomes equal to that in the case of no externality as follows:

( ( ∏ (e

U i ' Si

i

Hi

, ej )

))

( ( ∏ (e

< U i ' Si

i

Hi

))

( ( ∏ (e ) ) ) .

, eHj ) = U i ' Si

i

Hi

(14)

The above result implies that when the emergency liquidity policies are coordinated
between country i and country j, the equilibrium level of emergency government aid required to
induce the optimal levels of monitoring effort is lower than in the case without policy coordination.
In other words, the level of moral hazard of the banking sector is reduced because the level of
monitoring effort under international policy coordination is higher than in the case without policy
coordination at the given government liquidity aid, as shown in Eq. (15). The result is summarized
in Proposition 3.

8

When the social welfare function is symmetric between countries i and j, the optimal liquidity aid of the

foreign government is equivalent to that in the case of the liquidity aid of country i, removing the incentive of the
banking sector in each country to reduce its monitoring effort.
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(

)

i

(

j

)

 f (peLi,ej ) 
=µ+φ1−
(15)
 f (peHi,ej )
*


*
Si , Sj =0
S , S =0
i

j

Proposition 3. When the financial policies on emergency liquidity aids are coordinated
among countries with cross-border externalities, the equilibrium level of liquidity aid is lowered
compared to that in the case without policy coordination. This result implies that the moral hazard
of the banking sector is reduced with international policy coordination; the level of monitoring
effort of the banking sector is higher than in the case without

policy coordination at the given

liquidity aid.

Although it is generally agreed that international policy coordination can enhance welfare
efficiency in the financial sector especially when there are strong cross-border externalities, the
actual introduction of a coordination mechanism is a different issue facing many unexpected
political barriers. We examine the condition under which international policy coordination can be
sustained considering possible asymmetry of the political-economic structures of countries
connected with cross-border externalities in the financial sector. Financial policy coordination can
be sustained only when the maximum payoff available by choosing to deviate from policy
coordination is dominated by the payoff from abiding by international policy coordination, as
defined in Eq. (16).

The minimum political economic social welfare from policy coordination should be higher
than the maximum social welfare from deviation from the coordination, as shown below9:
9

It is assumed that each country takes tit-for-tat strategy in her liquidity aids policy making process. In

equation (16), the incentive compatibility condition for the cooperative liquidity aids policy was considered
focusing on the maximum deviation payoffs of home country while the foreign country abides by the tit-for-tat
strategy. The case when the foreign country takes a non-cooperative strategy while the home country takes a
cooperative strategy would be the opposite case. As long as the policy makers of both countries are rational, they
examine the optimal strategy based on the equilibrium dominance test, and choose consistent policies, not a
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SWi (SNi , SCj ) +

δi SWi (SNi , SNj ) SWi (SCi , SCj )
<
.
1 − δi
1 − δi

(16)

The non-cooperative liquidity aid policy (SNi) is to choose the lowest level of government
expenditure ending in a lower level of effort of the domestic banking sector taking consideration of
cross-border effects in the financial sector, while the cooperative policy (SCi) is to induce a higher
level of monitoring effort of the domestic banking sector to maximize the joint social welfare:

∫ ( p (e
i

δi
1 − δi
<

Li

)

, β eHj ) + γ i ∏Bi ( pi (eLi , β eHj ) ) −ψ i Si ( ∏Bi ( pi (eLi , β eHj ) ) f ( p ei )dp

+

( ∫ ( p (e , β e ) + γ ∏ ( p (e , β e )) −ψ S ( ∏ ( p (e , β e ))) f ( p e )dp )

1
1 − δi

i

Li

Lj

( ∫ ( p (e
i

Hi

i

Bi

i

Li

Lj

i i

Bi

i

Li

Lj

i

)

, β eHj ) + γ i ∏Bi ( pi (eHi , β eHj ) ) −ψ i Si ( ∏Bi ( pi (eHi , β eHj ) ) f ( p ei )dp

)

The condition for international policy coordination for financial stability to be sustained can
be examined by comparative static analysis of the policy coordination condition, viz., Eq. (16).
Several factors influence the policy coordination condition such as the distortionary effect of the
liquidity aid policy, the political economic influence of the banking sector, the scale of
cross-border externalities, and the discount factor of each economy. For simplicity of analysis
without losing generality, we normalize the parameters of the foreign country, and focus on the
parameters of the domestic country. Then, we obtain the following results:

First, the impact of the political economic influence of the financial sector on the policy
coordination mechanism is examined. The impact of the political economic influence commanded
by the financial sector on the international policy coordination mechanism can be examined by
random choice of the strategy. In that case, the opposite case of foreign country’s deviation is reduced to the same
case of equation (16).
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comparative static analysis of the international policy coordination condition with respect to the
parameter representing the political economic factors in the policy decision making process, γi.
The comparative static analysis yields the following results:

 SW (S , S ) δ SW (S , S )

∂  i Ci Cj − i i Ni Nj − SWi (S Ni , SCj ) 
1 − δi
1 − δi


∂γ i

=

δi

(∏ ( p (e
Bi

i

Ni

) (∏ ( p (e

, βi eHj ) ) − ∏Bi ( pi (eNi , βi eNj )) −
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i

Ni

(17)

, βi eHj ) ) − ∏Bi ( pi (eHi , βi eHj ) )

)

1 − δi

> 0 if δi > δ%
=
< 0 if δi < δ%
where δ% =

∏ ( p (e
∏ ( p (e
Bi

i

Ni

Bi

i

Ni

, βi eHj ) ) − ∏ Bi ( pi (eHi , βi eHj ) )
, βi eHj ) ) − ∏ Bi ( pi (eNi , βi eNj ) )

The above result implies that if the discount factor is larger than the critical value, the higher
is the political economic influence commanded by the banking sector, the more likely is
international policy coordination to be sustained. However, when the discount factor is lower than
the critical value, international policy coordination is less likely with higher political influence of
the banking sector. The intuition behind this result is that when the government takes a
short-sighted policy approach, it chooses a non-cooperative Nash strategy. The non-cooperative
policy implies a deviation from the policy coordination that induces less monitoring effort on the
part of the domestic banking sector that seeks to maximize its short-term profits by extracting
positive cross-border externalities.
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Secondly, the impact of the distortionary effect of government financial intervention is
examined with the following comparative static analysis:

 SW (S , S ) δ SW (S , S )
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The above result implies that when the distortionary cost of the liquidity support policy is
higher, it is less likely that the policy coordination is sustained. The distortionary cost can be
interpreted as a transaction cost in the process of policy implementation, and in that context, when
the economic system efficiency is lower, as in the case of low transparency in the administrative
process, financial policy coordination is less likely.

Finally, the impact of the scale of cross-border externalities on policy coordination is
determined by the sign and scale of the partial derivative (Eq. (19)):

 SW (S , S ) δ SW (S , S )

∂  i Ci Cj − i i Ni Nj − SWi (S Ni , SCj ) 
1 − δi
1 − δi

.
∂βi
Eq. (19) is equivalent to the following equation:
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The sign of the above term is determined as follows:

1 ∂ ∫ ( pi (eHi , βi eHj ) − δi pi (eLi , βi eLj ) − (1 − δi ) pi (eLi , βi eHj ) ) f ( p ei )dp
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The above result implies that when the rate of cross-border externality is higher, it is more
likely that international policy coordination is sustained. The intuition behind this result is
straightforward in the sense that the benefit from abiding by coordination dominates over the
benefit from deviation as a larger financial cross-border externality increases the strategic
complementarities of the monitoring efforts of the banking sectors in both countries.
The findings in the above discussion are summarized in Proposition 4.
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Proposition 4.
i) When the government takes a far-sighted policy approach with a higher discount factor,
international policy coordination is more likely to be sustained with larger political influence
being commanded by the banking sector. However, when the policy maker takes a short-sighted
approach with a lower discount factor, international policy coordination is less likely with larger
political influence of the banking sector because the government is concerned with the banking
sector’s short-term profit and lower monitoring effort.
ii) When the distortionary cost of the liquidity aid is higher, international policy coordination
is less likely to be sustained, implying that policy coordination is difficult to sustain when the
transaction cost in the policy implementation process is higher due to low administrative
transparency.
iii) When the cross-border financial externality is higher, international policy coordination is
more likely to be sustained because the benefit from coordination dominates over the payoff from
deviation from policy coordination.

5. Concluding remarks and implications

This paper has examined the impact of cross-border financial externality on the moral hazard
of the banking sector, while the government seeks to maximize the political social welfare
including the financial stability and surplus of each sector. Based on a simple model that assumes
supermodularity between the domestic banking sector’s monitoring effort and that of the foreign
banking sector in terms of the impact on financial stability, we have determined the effect of
international policy coordination in reducing moral hazards. Moreover, the impact of political
economic factors on international policy coordination has been studied.

It has been shown that when the banking sector’s level of monitoring effort cannot be
observed by the government, the required level of liquidity aid from the government is increased to
induce an optimal level of monitoring effort as a result of the moral hazard of the banking sector.
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Moreover, when there is cross-border financial externality, the moral hazard of the financial sector
is aggravated.

However, when the respective countries introduce coordinated financial policies as a jointly
coordinated liquidity-aid policy, the moral hazard under cross-border externality can be reduced.
Nonetheless, the condition for international policy coordination to be sustained is dependent on
various factors including political economic factors. When the government takes a long-term
approach with a higher discount factor, international policy coordination is more likely to be
sustained with larger political influence of the banking sector. However, when the government
takes a short-sighted approach with a lower discount factor, policy coordination is less likely with
larger political influence of the banking sector because the government is concerned with the
short-term profit of the banking sector and lower monitoring effort.
Moreover, policy coordination is less likely with the higher distortionary cost of the
liquidity-aid policy, such as a higher transaction cost in the policy implementation process due to
lower administrative transparency. In addition, when the cross-border financial externality is
higher, international policy coordination is more likely because the gains from coordination
dominate over the gains from deviation from coordination.

The results obtained in this study implicate that an effort to arrange an effective international
policy coordination mechanism is essential to fix financial market failure due to cross-border
externalities with informational barriers. However, the introduction of an effective international
policy coordination mechanism is more likely among countries that have far-sighted policy
approaches with stable political regimes. Moreover, coordination between countries with more
integrated financial markets, and higher administrative transparency, which can reduce policy
25

distortions, are more likely to be sustained. Therefore, efforts to form a financial coordination
mechanism should commence between countries with higher political stability and transparency
and more integrated financial markets. This implies that efforts to form an international
coordination mechanism among asymmetric countries with political instability and high
administrative transaction costs are highly likely to end up in disappointment.

An extension and elaboration of the global game structure that explicitly shows the formation
of herd behavior and default crises as liquidity crises due to reciprocal informational barriers
would provide more detailed insight into international financial policy coordination mechanisms
under bilateral informational barriers. These remain as a major issue for further research.
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<Abstract in Korean>
김영한*
이 논문은 금융시장에서의 국경간 외부효과가 금융기관들의 도덕적 해이에
미치는 영향을 분석하고, 이러한 국경간 외부효과에 의하여 초래되는 시장실패의
보완책으로서

국제정책조정체계의

실효성

및

그

조건을

분석하였다.

먼저

금융시장에서 국경간 외부효과는 금융기관들의 자산건전화 노력을 감소시킬 수
있음을

보이고,

또한

금융정책의

국제정책공조가

이루어질

경우,

국경간

외부효과에 의한 도덕적 해이를 억제할 수 있음을 보여준다.
또한 금융정책결정자가 정책결정메커니즘에서의 할인요인이 작을 경우, 즉
근시안적인 정책접근을 할 경우에는, 단기적 이윤추구를 극대화하는 은행의
정치적 영향력이 상대적으로 높을수록, 금융시장의 국제정책공조는 더욱 어려움을
보여주고 있다. 또한 정책결정 및 집행과정에서의 거래비용이 작을수록, 그리고
국경간 금융시장의 통합 정도가 높을수록, 금융시장에서의 국제정책공조가 유지될
수 있는 개연성이 높음이 확인되었다. 위의 결과는 상대적으로 정책집행과정의
투명성이 높고, 정치적 안정도 및 연속성이 높으며, 금융시장의 통합도가 높은
국가들간에 국제금융정책조정 메커니즘이 우선적으로 적용될 때, 실질적이고
효율적인 국제정책조정이 가능함을 시사하고 있다.

*성균관대학교 경제학부 교수
연구내용은 집필자의 개인의견이며 한국은행의 공식견해와는 무관합니다. 따라서 본 논문의
내용을 보도하거나 인용할 경우에는 집필자명을 반드시 명시하여 주시기 바랍니다.
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